Determination of toxic activity potency of BT SC.
1 Analytical method of toxic activity potency _ Cabbage moth ( Plutella xylostella) used as test insect 

1.1 Reagent and material

Standard: CS-1995, H3ab, 20 000IU/mg;

Cabbage moth larva (Plutella xylostella);

Edible rapeseed oil;

Yeast powder: technical grade;
V.c: medical grade;

Agar gel: Jelly strength >300g/cm
Dipotassium hydrogen phosphate: analytically pure;

Potassium dihydrogenphospate: analytically pure;

Polysorbate 80: viscosity 3.5 x 10 -4 ㎡/s ～5.5 x 10-4 ㎡/s;

Leaf powder: rape leaf( cabbage type), dried at 80℃, grind, pass 80 mesh;

Cane sugar: analytically pure;

Cellulose powder CF-11;

Potassium hydroxide: analytically pure;

Sodium chloride: analytically pure;

15% Nipalgin: methyl p-hydroxybenzoate(chemical pure) dissolved in ethanol(95%)
10% Methanol: methanol(analytically pure) dissolved in distilled water.

Casein solution: casein ( BR organism reagent) 2 g, add 2 ml(0.001mol/l ) of potassium hydroxide, 8ml of distilled water, sterilization.

Phosphate buffer: 8.5 g of sodium chloride, 3.0g dipotassium dihydrogenphosphate, 0.1ml of polysorbate 80 solution, 1000 ml of distilled water.

Water: Distilled water otherwise stated.

1.2 Apparatus and instrument

Ground flask: 250, with stopper;

Analytical balance: to the nearest 0.1mg;

Motor stirrer: stepless speed regulation, 100r/min～6000 r/min;

Medical bistcury;

Oven;

Shaker;

Water bath;

Feeding tube:9cm x 2.5cm;

Flask: 50ml;

Flask: 500ml;

Test tube: 18mm/180mm;

Glass role: diameter 5mm.

Pipette: 10ml, 5ml, 2ml, 1ml.

1.3 Procedure

1.3.1 Preparation of solution

1.3.1.1 Standard substance:

Weigh 100.0 mg～150.0 mg ( to the nearest 0.1mg) of standard substance by analytical balance  to a 250ml ground flask with 10 of glass role. Add 100ml of phosphate buffer, soak for 10 minutes, shake 3 min by shaker to gain a standard solution of 1mg/ml ( the solution can be stored in the refrigerator of 4℃ for 10 days). Then dilute this solution to 1.000, 0.500, 0.250, 0.0625, 0.0313 mg/ml dilutions.
1.3.1.2 Sample 

Shake thoroughly the sample for 20 min. Transfer 10.00ml of sample ( to the nearest 0.01ml), add to a ground flask with 90 ml of water( sterilized), shake thoroughly to gain a solution of 100µg/ml, then dilute this solution to six gradient dilutions of 4.000, 2.000, 1.000, 0.500, 0.250, and 0.125 µl/ ml.
1.3.2 Preparation of infectious feedstuff 

     Prescription of feedstuff: 0.5g of V.c, 10 ml of Casein solution, 3.0 g of Leaf powder, 1.5 g of yeast powder, 1.0 g of cellulose powder, 2.0 g of agar gel powder, 0.6 g of cane sugar, 0.2ml of rapeseed oil, 0.5ml ( 10%) of methanol solution, 1.0ml( 15%) of nipalgin solution, 100 ml of distilled water.

Mix thoroughly of cane sugar, yeast powder, casein solution, agar gel powder and 90 ml of water. Boil with stirring to melt the agar gel, then stir thoroughly with adding of nipalgin. Mix the other materials with 10ml water to form a paste. Mix the paste with agar gel cooled to c.75℃, stir thoroughly, then put into a water bath of 55℃ and maintain the temperature at 55℃. Labeled 7 (50ml) beakers, and put in a water bath of 55℃ to preheat, add 1ml of infectious solution of corresponding concentration to the beakers respectively, and the buffer is used for blank test. Add 9 ml of melted infectious feedstuff to each flask, and stir for 20 s by motor stirrer to gain a homogenous solution, respectively.
Set the flask until cool and freeze, cut the infectious feedstuff to 1cm x 1cm feedstuff block by medical bistcury. Take 4 feedstuff block of each concentration and put into four feeding tube, respectively, one by one, and label the tube.
1.3.3 Preparation of infectious insect

Take the feeding tube containing feedstuff block randomly. Put 10 early third instar larva of cabbage moth to each tube, 4 tube for each concentration, tampon, label and feed under the same condition.

1.4 Result and calculation

   Count the fatality of the test larva after 48 hours. Touch the larva with tenuous stick, the one without any response is fatal.
 Calculate the mortality of the test insect of each concentration of standard substance and samples, respectively. Refer the Abbort table or calculate the correction morality (X1). When the morality if lower than 10%, it need be corrected. If the morality if greater than 10%, it means the test is failed.
The correction of morality is calculated by the followed formula: 


[image: image1.wmf]1

...

..........

%.........

100

1

1

´

-

-

=

C

C

T

X


Where: 

T- Treated insects mortality

C- blank insects mortality

Convert the concentrations of each infectious solutions to logarithm value, and the correction of morality to fatal probability. Calculate the LC50 of standard substance and the LC50 of the sample by method of least squares, respectively. Then calculate the toxic activity potency of the sample.

The toxic activity potency is calculate by the follow formula:
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 Where: 

S -LC50 value of the standard substance

P - Potency of the standard substance

Y - LC50 value of the sample.

1．5 Allowance

Though the method of toxicity determination allow relative deviation, the relative deviation of the three repeat determination result of each sample should not be greater than 20%,  and the mortality of each concentration should between 10%～90%, and there should at least be two concentration at mortality of 50% or so. 
2. Analytical method of toxic activity potency _Cotton bollworm (Heliothis armigera) used as test insect.

2.1 Reagent and material
 Standard: CS-1995, H3ab, 20 000IU/mg;

Cotton bollworm larva: Heliothis armigera;
Soybean flour: fried soybean, grind, pass 60 mesh sieves;

Barley flour: pass 60 mesh sieves; 

Yeast powder: industrial grade;

36% acetic acid solution: acetic acid (chemical pure), dissolved in distilled water;

Sodium benzoate: analytical pure

Formaldehyde: analytical pure
V.c: medical grade, analytical pure

Agar powder: Jelly strength >300g/cm

Phosphate buffer: 8.5 g of sodium chloride, 3.0g dipotassium dihydrogenphosphate, 0.1ml of polysorbate 80 solution, 1000 ml of distilled water.

Water: Distilled water otherwise stated.

2.2 Instrument and apparatus:

Analytical balance: to the nearest 0.1mg;

Motor stirrer: stepless speed regulation, 100r/min～6000r/min;

Oven;

Shaker;

Water bath;

Tissue culture tray: 24 holes;
Enamel tray: 30cm x 20 cm;

Ground flask: 250 ml, with stopper;

Beaker: 1000mL;

Beaker: 50mL

Test tube: 18mm x 180mm;

Beading: diameter 5mm;

Injector: 50mL;

Specimen jar;

Constant temperature incubator.

2.3 Procedure

2.3.1 Preparation of the feedstuff

   Prescription of the feedstuff: 12g of yeast; 24g of soybean flour; 1.5g of V.c, 0.42g of sodium benzoate, 3.9mL (36%)of acetic acid, 300mL of water.

   Put the soybean flour, yeast powder, V.c, sodium benzoate and acetic acid into beaker(1000ml), add 100ml water. Add 200ml water in agar powder, heat to boil until the agar is melted thoroughly. Take out and cool to the temperature of 70℃, then mix with the other composition, stir rapidly in the motor stirrer for 1 minute. Transfer quickly to a water bath of 60℃, cap and hold the temperature.
2.3.2 Preparation of the infectious solution

Transfer 1.00ml( to the nearest 0.01ml) of the sample shaked well to a ground flask with stopper and beading, add 99.0 ml of phosphate buffer and soak for 10 minutes, then shake on the shaker for 1 minute. Weigh 150.0mg～300.0mg( to the nearest 0.1mg) of  standard substance, and repeat the above steps. Dissolve the sample solution and standard substance solution by phosphate buffer with certain equiratio, and there should be five concentrations for each sample and standard substance at least, the buffer is use as blank test. Add 3ml ～ 50ml of each infectious solution to the beaker(50ml) by Pipette. Take 3ml of phosphate as blank test. 
2.3.3 Mixing and classification of the feedstuff and infectious solution 

   Inject 27ml of feedstuff to the beakers containing infectious solution of sample or standard substance by injector, stir rapidly by motor stirrer for 0.5 minute, Pour quickly into the holes of the tissue culture tray to full the bottom of the holes. Freeze.

2.3.4 Infection of the test insect. 
Put the non-feeding first hatched larvas (within 12hours after the hatched time) the specimen jar( diameter 20cm) under room temperature of 26～30℃.  Waite several minutes. Select the health larvas which climbed to the top of the jar as test insect. Gently transfer the test insects to the holes of the tissue culture tray containing feedstuff with brush, one test insect for one hole. 48 test insects for each concentration and blank test. Cover with plastic slice. Then pile up these tissue culture trays and bind by elastic. Set up in a constant temperature incubator of 30℃ for 72 hours.

2.4 Result and calculation

Count the amount of the fatal and live test insects, respectively. Touch the larva with tenuous stick, the one without any response is fatal. Calculate the mortality of the test insect of each concentration of standard substance and samples, respectively. If there are fatal larva in the blank test, refer the Abbort table or calculate the correction morality (X1). Correction is not needed when the contrast mortality is below 6%, and the correction is needed when the contrast mortality is between 6%～15%. The test is failed if the contrast mortality is greater than 15%.
Convert the concentrations of each infectious solutions to logarithm value, and the correction of morality to fatal probability. Calculate the LC50 of standard substance and the LC50 of the sample by method of least squares, respectively. Then calculate the toxic activity potency of the sample according to formula 2..

2.5 Allowance
Same as described in 1.5.

3. Analytical method of toxic activity potency _ Spodoptera exigua used as test insect.

3.1 Reagent and material
 Standard: CS-2002, H7ab, 20 000IU/mg;

Spodoptera exigua;

Soybean flour: fried soybean, grind, pass 60 mesh sieves;

Yeast powder(200 mesh): industrial grade;

V.c: medical grade, analytical pure

Agar gel: Jelly strength >300g/cm

Nipalgin (15%): methyl p-hydroxybenzoate(chemical pure) dissolved in ethanol(95%)

Formaldehyde(10%): formaldehyde (analytical pure) dissolved in distilled water

Water: Distilled water otherwise stated.

3.2 Instrument:

Analytical balance: to the nearest 0.1mg;

Motor stirrer: stepless speed regulation, 100r/min～6000r/min;

Oven;

Shaker;

Water bath;

Tissue culture tray: 24 holes;

Enamel tray: 30cm x 20 cm;

Ground flask: 250 ml, with stopper;

Beaker: 1000mL;

Beaker: 50mL

Test tube: 18mm x 180mm;

Beading: diameter 5mm;

Injector: 50mL;

Specimen jar;

Constant temperature incubator.

3.3 Procedure

3.3.1 Preparation of the feedstuff

   Prescription of the feedstuff: 32g of soybean flour(60 mesh); 16g of yeast powder(200 mesh); 6g of agar gel; 2g of V.c, 6.7ml(15%) of nipalgin; 4ml(10%) of formaldehyde; 400mL of water.

   Put the soybean flour, yeast powder, V.c, nipalgin and formaldehyde into beaker(1000ml), add 150ml water, mix well. Add 250ml water in agar powder, heat to boil until the agar is melted thoroughly. Take out and cool to the temperature of 70℃, then mix with the other composition, stir rapidly in the motor stirrer for 1 minute. Transfer quickly to a water bath of 60℃, cap and hold the temperature.

3.3.2 Preparation of the infectious solution

 Weigh 150.mg～300mg ( to the nearest 0.1mg) of standard substance

a ground flask with stopper and beading, add 100.0 ml of phosphate buffer and soak for 10 minutes, then shake on the shaker for 1 minute. Transfer 1.00ml( to the nearest 0.01ml) of the sample shaked well to a ground flask with stopper and beading, add 99.0 ml of phosphate buffer and soak for 10 minutes, then shake on the shaker for 1 minute.  Dissolve the sample solution and standard substance solution to certain concentration gradient according to the twice dilution, and there should be five concentrations for each sample and standard substance at least, the buffer is use as blank test. Add 3ml ～ 50ml of each infectious solution to the beaker(50ml) by Pipette. Take 3ml of phosphate as blank test. 

3.3.3 Mixing and classification of the feedstuff and infectious solution 

   Inject 27ml of feedstuff to the beakers containing infectious solution of sample or standard substance by injector, stir rapidly by motor stirrer for 0.5 minute, Pour quickly into the holes of the tissue culture tray to full the bottom of the holes. Freeze.

33.4 Infection of the test insect. 

Put the non-feeding first hatched larvas (within 12hours after the hatched time) the specimen jar( diameter 30cm) under room temperature of 26～30℃.  Waite several minutes. Select the health larvas which climbed to the top of the jar as test insect. Gently transfer the test insects to the holes of the tissue culture tray containing feedstuff with brush, one test insect for one hole. 48 test insects for each concentration and blank test. Cover with plastic slice. Then pile up these tissue culture trays and bind by elastic. Set up in a constant temperature incubator of 25℃ for 72 hours.

3.4 Result and calculation

Count the amount of the fatal and live test insects, respectively. Touch the larva with tenuous stick, the one without any response is fatal. Calculate the mortality of the test insect of each concentration of standard substance and samples, respectively. If there are fatal larva in the blank test, refer the Abbort table or calculate the correction morality (X1). Correction is not needed when the contrast mortality is below 6%, and the correction is needed when the contrast mortality is between 6%～15%. The test is failed if the contrast mortality is greater than 15%.

Convert the concentrations of each infectious solutions to logarithm value, and the correction of morality to fatal probability. Calculate the LC50 of standard substance and the LC50 of the sample by method of least squares, respectively. Then calculate the toxic activity potency of the sample according to formula 2..

3.5 Allowance

Same as described in 1.5.
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